Redox regulation of a protein tyrosine kinase in the endoplasmic reticulum.
The subcellular localization of the mouse Ltk transmembrane protein tyrosine kinase was studied in transfected COS cells, a mature B lymphocyte line, and a low expressing transfected lymphocyte clone. Indirect immunofluorescence and immunogold staining of COS transfectants and endoglycosidase analysis of both COS transfectants and lymphocytes indicate the unusual localization of Ltk to the endoplasmic reticulum (ER). Ltk resembles a receptor tyrosine kinase; it has a short, glycosylated, and cysteine-rich N-terminal domain. Yet, it appears to function in a ligand-independent mechanism: its in vivo catalytic activity is markedly enhanced by alkylating and thiol-oxidizing agents, and the active fraction of the protein occurs as disulfide-linked multimers. The catalytic activity of Ltk in the ER may be regulated via changes in the cellular redox potential, a novel mechanism for regulating protein tyrosine kinases. The ability to respond to redox changes in the cell may, however, be shared with certain receptor kinases during their passage through the ER.